This paper proposes numerical methods for solving hybrid weakly singular integro-differential equations of the second kind. The terms in these equations are in the following order: derivative term of a state, integro-differential term of a state with a weakly singular kernel, a state, integral term of a state with a smooth kernel, and force. The original class of weakly singular integro-differential equations of the first kind is derived from aeroelasticity mathematical models. Among the proposed methods, the method for solving linear cases is fully based on previously reported approximation scheme for equations of the first kind. For nonlinear cases, a revised method is proposed.
Introduction
The original class of integro-differential equations is from an aeroelasticity problem, in which the mathematical model comprises eight integro-differential equations [1] . In this model, the most determinate equation is a scalar weakly singular integro-differential equation of the first kind. For the current study, a new equation comprising additional derivative terms and integro-differential terms with smooth kernel was used. Under an integrable assumption in previous studies, this new equation can be transformed into a Volterra integral equation of the second kind [2] [3] [4] [5] [6] . The remainder of this paper is organized as follows: Section 2 presents the equations. Section 3 presents the approach to the numerical methods from [7] for the linear cases and the revised version for the nonlinear cases. Section 4 presents the numerical results obtained by the me-thods in Section 4. Section 5 presents the summary.
Problem Description
Consider the class of hybrid weakly singular integro-differential equations ( ) ( 
where b is a positive constant. The operators D and L are defined as follows:
where
The weighting kernel g is integrable, positive, nondecreasing, and weakly sin- ∫ ∫ (6) provided that the function
is absolutely continuous and the function ( ) ( )
corresponding weakly singular Volterra integral equation of the hybrid kind is ( ) 
Numerical Method

Linear Problems
The proposed method entails discretizing Equation (1) . The space mesh points (corresponding to the s variable) are discretized as
, and a new variable ξ is defined as follows:
Equation (12) can then be reformulated as a first-order hyperbolic equation
with the condition
Next, assume that the solution to Equations (13) and (14) has the form
where the basis,
is a piecewise linear function. After substituting the special form of ξ expressed in Equation (15) into Equations (13) and (14), the governing equations for ( ), 0, , j t j n κ =  can be expressed as follows: 
Note that Equations (16) and (18) can form a system of first order ordinary differential equations. For time t, the discretization contains
With first term of Equation (18) replaced by the first order finite difference, Equations (16) and (18) can now be expressed as follows: ( ) 
Nonlinear Problems
The second proposed method contains part of the first method. By assuming
( ) ( )
, , x t s t s ξ + = then the property of Equation (13):
The discretized Equation (1) follows the study [7] : for n is even. 
Next, assume that 
c(s) = 1
Equation (25) becomes 
Similarly, setting 
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